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DETAILED ACTION 

Information Disclosure Statement 

1 . The information disclosure statement (IDS) submitted on 1/1 8/07 was filed 
after the mailing date of 1/18/07. The submission is in compliance with the 
provisions of 37 CFR 1 .97. Accordingly, the information disclosure statement is 
being considered by the examiner. 

Claim Rejections - 35 USC § 103 

1 . The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for 

all obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described 
as set forth in section 1 02 of this title, if the differences between the subject matter sought to 
be patented and the prior art are such that the subject matter as a whole would have been 
obvious at the time the invention was made to a person having ordinary skill in the art to which 
said subject matter pertains. Patentability shall not be negatived by the manner in which the 
invention was made. 

2. Claims 1-12 rejected under 35 U.S.C. 103(a) as being unpatentable 
over Sandell et al (US20070217546) in view of Hamalainen et al ("On 
correlations between dual-polarized base station antennas", Global 
Telecommunications Conference, 2003. GLOBECOM '03. IEEE Publication 
Date: 1-5 Dec. 2003 Volume: 3, On page(s): 1664- 1668). 

Re claim 1 , Sandell teaches a communication system comprising a 
transmitter and a receiver, 

(a) the transmitter comprising: 
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a modulation unit which modulates data to be transferred (H0029, encoder 
404 accepts a string of modulation symbols. It would be obvious to have a 
modulation unit to output the modulation symbols); 

a space-time coding unit which performs space-time coding on a signal 
originating from the modulation to acquire two signals (encoder 404 in fig. 4); 

a first transmission unit which receives one of the space-time coded two 
signals (the top branch of the transmitting portion in fig. 4); and 

a second transmission unit which receives another one of the space-time 
coded two signals (the bottom branch of the transmitting portion in fig. 4); 

each of the first transmission unit and the second transmission unit 
including: 

an inverse Fourier transform unit which performs inverse Fourier transform 
on signals originating from the serial-parallel conversion (IFFT 406 in fig. 4); and 

a transmitting unit which transmits the inverse Fourier transformed signal 
to an antenna having a predetermined polarization polarity (antenna 410 in fig. 4, 
it would be obvious to know the polarization of each antenna), 
(b) the receiver including: 

a first reception unit which receives and processes a signal transmitted 
from the transmitter (the top branch of the receiving portion in fig. 4); 

a second reception unit which receives and processes a signal transmitted 
from the transmitter (the bottom branch of the receiving portion in fig. 4); 

a space-time decoding unit which performs space-time decoding on a 
signal originating from processing in the first reception unit and a signal 
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originating from processing in the second reception unit to acquire a single signal 

(decoder 41 8 in fig. 4, 1J0028); and 

each of the first reception unit and the second reception unit including: 
a receiving unit which receives a signal transmitted from the transmitter at 

an antenna having a predetermined polarization polarity (antenna 412 in fig. 4); 

and 

a Fourier transform unit which performs Fourier transform on the received 
signal (FFT416 in fig. 4). 

In a different embodiment, Sandell teaches in the transmitter: 
a serial-parallel converting unit which performs serial-parallel conversion 
of a received signal (S/P 110 in fig. 1b); and 
in the receiver: 

a demodulation unit which demodulates the decoded single signal to 
acquire transferred data (de-mapping 164 in fig. 1b), 

a parallel-serial converting unit which performs parallel-serial conversion 
on the Fourier transformed signals to acquire a signal as a processing result (P/S 
158 in fig. 1b), 

One of ordinary skill in the art would have been motivated to combine the 
two embodiments of Sandell to improve diversity gain and link robustness (110002 
of Sandell). 
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Sandell fails to teach a polarization polarity of the antenna used by the first 
transmission unit being orthogonal to a polarization polarity of the antenna used 
by the second transmission unit, and 

wherein an inclination of the first receive antenna to the first transmit 
antenna being approximately equal to an inclination of the second receive 
antenna to the second transmit antenna. 

However Hamalainen teaches two orthogonally polarized transmit 
antennas (abstract, page 1667 right side last paragraph - page 1668 left side 
first paragraph, the cross-polarized antennas) with each having a 45 degree 
inclination (abstract, page 1667 right side last paragraph - page 1668 left side 
first paragraph, it would be obvious to have each of the antennas slanted 45 
degrees as part of the design choice). 

Therefore taking the combined teachings of Sandell and Hamalainen as a 
whole, it would have been obvious to one of ordinary skill in at the art at the time 
the invention was made to incorporate the features of Hamalainen into the 
system of Sandell. The motivation to combine Hamalainen and Sandell would be 
avoid rapidly decreasing correlation (page 1667 right side last paragraph - page 
1668 left side first paragraph of Hamalainen). 
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Re claim 2, the modified invention of Sandell teaches a communication 
system wherein an inclination of the first receive antenna to the second transmit 
antenna is approximately equal to an inclination of the second receive antenna to 
the first transmit antenna (abstract of Hamalainen, page 1667 right side last 
paragraph - page 1668 left side first paragraph of Hamalainen, it would be 
obvious to have each of the antennas slanted 45 degrees as part of the design 
choice). 

Re claim 3, the modified invention of Sandell teaches a transmitter in the 
communication system (elements 404 - 410 in fig. 4 of Sandell). 

Re claim 4, the modified invention of Sandell teaches a receiver in the 
communication system (elements 412 - 422 in fig. 4 of Sandell). 

Re claim 5, the claimed limitations recited have been analyzed and 
rejected with respect to claim 1 . It would be necessary to have a method of 
using the transmitter as claimed in claim 1 . 
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Re claim 6, the modified invention of Sandell teaches a transmitting 
method wherein transmission to a receiver which performs reception using two 
antennas whose polarization polarities are orthogonal to each other is done 
(abstract of Hamalainen, page 1667 right side last paragraph - page 1668 left 
side first paragraph of Hamalainen, the cross-polarized antennas in MIMO 
systems), and 

an inclination of the first receive antenna to the first transmit antenna is 
approximately equal to an inclination of the second receive antenna to the 
second transmit antenna (abstract of Hamalainen, page 1667 right side last 
paragraph - page 1668 left side first paragraph of Hamalainen, it would be 
obvious to have each of the antennas slanted 45 degrees as part of the design 
choice). 

Re claim 7, the modified invention of Sandell teaches a transmitting 
method wherein an inclination of the first receive antenna to the second transmit 
antenna is approximately equal to an inclination of the second receive antenna to 
the first transmit antenna (abstract of Hamalainen, page 1667 right side last 
paragraph - page 1668 left side first paragraph of Hamalainen. It would be 
obvious to have each of the antennas slanted 45 degrees as part of the design 
choice). 
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Re claim 8, the claimed limitations recited have been analyzed and 
rejected with respect to claim 1 . It would be necessary to have a method of 
using the transmitter as claimed in claim 1 . 



Re claim 9, the modified invention of Sandell teaches a receiving method 
wherein reception from a transmitter which performs transmission using two 
antennas whose polarization polarities are orthogonal to each other is done 
(abstract of Hamalainen, page 1667 right side last paragraph - page 1668 left 
side first paragraph of Hamalainen, the cross-polarized antennas in MIMO 
systems), and 

an inclination of the first receive antenna to the first transmit antenna is 
approximately equal to an inclination of the second receive antenna to the 
second transmit antenna (abstract of Hamalainen, page 1667 right side last 
paragraph - page 1668 left side first paragraph of Hamalainen, it would be 
obvious to have each of the antennas slanted 45 degrees as part of the design 
choice). 



Re claim 10, the modified invention of Sandell teaches a receiving method 
wherein an inclination of the first receive antenna to the second transmit antenna 
is approximately equal to an inclination of the second receive antenna to the first 
transmit antenna (abstract of Hamalainen, page 1667 right side last paragraph - 
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page 1668 left side first paragraph of Hamalainen. It would be obvious to have 
each of the antennas slanted 45 degrees as part of the design choice). 

Re claim 1 1 , the claimed limitations recited have been analyzed and 
rejected with respect to claim 1 . It would be necessary to have a program to use 
the transmitter as claimed in claim 1 . 

Re claim 12, the claimed limitations recited have been analyzed and 
rejected with respect to claim 1 . It would be necessary to have a program to use 
the receiver as claimed in claim 1 . 

Conclusion 

Any inquiry concerning this communication or earlier communications from 
the examiner should be directed to LEON-VIET Q. NGUYEN whose telephone 
number is (571 )270-1 1 85. The examiner can normally be reached on Monday- 
Friday, alternate Friday off, 7 :30AM -5PM. 

If attempts to reach the examiner by telephone are unsuccessful, the 
examiner's supervisor, David C. Payne can be reached on 571-272-3024. The 
fax phone number for the organization where this application or proceeding is 
assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from 
the Patent Application Information Retrieval (PAIR) system. Status information 
for published applications may be obtained from either Private PAIR or Public 
PAIR. Status information for unpublished applications is available through 
Private PAIR only. For more information about the PAIR system, see http://pair- 
direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll- 
free). If you would like assistance from a USPTO Customer Service 
Representative or access to the automated information system, call 800-786- 
9199 (IN USA OR CANADA) or 571-272-1000. 
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Supervisory Patent Examiner, Art Unit 2611 



